In January 2020, the COVID-19 pandemic took the United States (US) by surprise. Projections were needed to estimate the magnitude and plan responses at national and local levels. In turn, the projections influenced decisions regarding social distancing, resource distribution, and lockdowns like the mandatory closing of businesses and schools \[[@bb0005]\].

Many predictive models have been used during the pandemic such as the Imperial College of London (ICL) and Institute of Health Metrics and Evaluation\'s (IHME). In addition to information regarding testing and mortality, the IHME contains projections about ICU admissions, a metric needed for resource planning. However, some concerns regarding the validity of this model have been raised \[[@bb0010]\]. One of the guidelines for reopening that was communicated by The Whitehouse is 40% of ICU beds must be available in case of a surge of COVID-19 cases \[[@bb0015]\]. However, one limitation of ICU and hospitalization metrics is the information is based on data collected from a sampling of hospitals in each state \[[@bb0020]\]. Thus, ICU bed occupancy, may be underestimated. For example, if a section of the state or regional has low utilization while another portion is overwhelmed, the sampling may miss this misallocation and the effects could be devastating.

Furthermore, the results from some other predictive models are not reproducible due to a lack of transparency and exact methodology utilized. Reproducible results are an inherent expectation in the scientific community. In the case of ICL, a report was released communicating their underlying methodology and model choices, as well as their sensitivity analysis for their projections \[[@bb0025]\]. Reports that communicate methodologies could result in improvements in the projection model and enhance the overall accuracy. Developers of projection models should provide specifications to enable other researchers to reproduce results and assess for accuracy.

Validation of these models is paramount to their utilization. From May 1 to July 3, 2020, there was a decrease in hospitalization rates accompanied by a decrease in the overall case-fatality ratio (CFR) in 4 of 5 examined states ([Fig. 1](#f0005){ref-type="fig"} ). However, in the case of New York, there was an overall decrease in hospitalization rates, but an overall increase in the CFR ([Fig. 1](#f0005){ref-type="fig"}). The latter opposing trends seem counterintuitive, and models need to look at further confounding variables leading to better understand unexpected relationships to make better predictions in the future.Fig. 1States with higher Hospitalization Rates have larger Case-Fatality Ratios (CFRs). New York: There was a maximum of 25.4% hospitalization rate recorded on May 1, 2020 and steadily declined to 22.7% by July 3rd, 2020. However, despite the decrease in hospitalization rate, there was an overall increase in the CFR. Florida: The hospitalization rate of FL increased from 16.7% on May 1, 2020 and reached a maximum of 21.8% on May 8th, 2020. However, there was a consistent decrease in hospitalization rate from May 13th, to July 3rd, 2020. The CFR displayed a similar trend in which a maximum was reached on May 20th, 2020 (6.5%) and steadily declined until July 3rd, 2020 (6.3%). Arizona: A steady decline in the hospitalization rate was observed. A maximum of 24.9% hospitalization rate was recorded on May 1st, 2020 and consistently declined to 5.5% by July 3rd, 2020. However, the CFR displayed somewhat of an opposite trend, in which there was an initial increase from May 1st, 2020 (4.1%) to May 20th, 2020 (5.0%), followed by a decline to 1.9% CFR by July 3rd, 2020.\*Hospitalization data not currently available for Texas and California.Fig. 1

Another concern is the use of these projection models to make conclusions. Texas has been reporting increasing cases since mid-June \[[@bb0030]\]. The increase in cases may be due to more contact between the community and additional spread of COVID-19. On the other hand, it is possible that the increase is due to increased testing \[[@bb0015]\]. However, there was an increase in positive COVID-19 tests started roughly 2 weeks after the state began to reopen ([Fig. 2](#f0010){ref-type="fig"} ). In light of these results, it is likely that the surge of cases is not due to additional testing. Ideally, the models will help with these types of questions and conclusions.Fig. 2Positivity rates increase abruptly in mid-June despite inconsistent changes in testing rate.The states with the most positive COVID-19 tests are in descending order, NY, AZ, FL, CA and TX. Four out of 5 states demonstrate a large increase in the rate of positive tests in Mid-June: AZ, FL, CA, and TX. The positivity rate of NY increases steadily from May 1, 2020 to July 3, 2020. However, despite the increases in positivity rate, there is an inconsistent change in the testing rates between the five states. The states with the highest testing rates as a function of their population are, in descending order, NY, CA, FL, AZ and TX.Fig. 2

It is likely that the pandemic will continue to disrupt life in the US for many of the coming months without any endgame in the near future. Considering the sum of the populations in the 5 states with a surge of cases (AZ, CA, TX, FL, NY) is over 115 million \[[@bb0035]\], the need for large scale immediate interventions is crucial. Those infected could possibly infect an average of 3 other people \[[@bb0040]\], potentially resulting in massive spread of COVID-19 infections. It appears that many of the new cases are localized to the younger population. For example, 33% of COVID-19 cases in California are due to patients in the 18--34 age group, a population that has only recently comprised a significant portion of COVID-19 cases \[[@bb0045]\]. The mandated use of masks accompanied by contact tracing and social distancing measures will be vital to minimize the risk of transmission in the communities experiencing outbreaks and to prevent further spread to other communities throughout the nation \[[@bb0050],[@bb0055]\]. Decreasing the margin of error of prediction models for COVID-19 projections may be beneficial for informing public health policy not only at the national level, but extending worldwide. The evaluation of the reliability of models should focus on the transparency, reproducibility and validity of these models. Despite the criticism that predictive models, such as the IHME, can only be used in short-term projections, the incorporation of other types of data, such as the effects of lockdowns on the public\'s travel behavior, would make this forecasting model more accurate. The maintenance of transparency and acceptance of criticism can allow for correction/mitigation of these flaws. In a world where many of our public health decisions are driven by predictive model outcomes, incorporating real-world variables with improved methodology may be a turning point to the road back to normalcy.
